In this paper some new integral inequalities of the Poincare type, on a region of rectangular dimensions, involving many functions in many variables are obtained. These in turn can be used to serve as generators of other integral inequalities.
Introduction
The multidimensional integral inequality [4, 7] (1) X0 / u2 dx < / | v u\2dx , Jii Ja where fi is a bounded region in E2 or I3, u £ C'(fi), u = 0 on <9fi, and Ao is the smallest eigenvalue of the problem J Au + Xu = 0 in fi, 1 u = 0 on dfi , is known as Poincare's inequality. Since (1) plays a fundamental role in the theory as well as applications of partial differential equations, considerable attention and effort have been put on its generalizations to various aspects. For details one is referred to Beckenbach and Bellman [1] , Hardy, Littlewood, and Polya [3], Mitrinovic [7] , Nirenberg [8] , and, more recently, Horgan [4] [5] [6] , Pachpatte [9, 10] , and Cheung [2] . It is the purpose of this paper to obtain some new generalizations of inequality (1) in the context involving many functions in many variables by methods which are rather elementary compared to the usual technique of considering certain eigenvalue problems.
Notation and preliminaries
Throughout this paper, let m > 2 and n > 1 be any two fixed integers. Let a, j? be indices running from 1 to m, and i, j from 1 to n. Let fi = n"=i[ai> bf] c E" be a fixed rectangular region. A general point in fi will be denoted by x = (xx, ... , x"), and the volume form will be denoted by dx = dxx ■ ■ ■ dx" . Let C0' (fi) be the collection of all real-valued continuously differentiable functions on fi which vanish on the boundary <9fi of fi. As usual, partial derivatives of / 6 C0X (fi) will be denoted by fi .
Since all summations and products appearing in this paper will be either over a, fi or i, j, and hence should be from 1 to m or from 1 to n , respectively, for the sake of simplicity we shall drop the terminals of the summation sign £Z and the product sign ] [ unless confusion may occur. Furthermore, as usual, integrals of the form JaF(x) dx will be abbreviated by JQ F .
The following basic inequalities will be needed in the sequel.
Inequality A [7] . For any pa > 0 with £a l/pQ = 1, and for any ca > 0, /nnu^n(/QM-)""-Inequality D is a simple generalization of the classical Holder's inequality to the case involving more than two functions, which can be proved easily by induction.
Main results
Let M -max{bj -a,: i = 1,... , n}. 
